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Abstract The potential fishery of Indonesia is very large and 
also the waste itself. F ishery waste has not utilized yet and it's 
rarely used as material to produce biogas. Utilization of 
fishery waste is one of solutions to reduce the dependence of 
fossil fuel that decreasing the availability. B iogas is renewable 
energy and it can be produced from materials that have 
become waste. Wastes such as entrails, head, tail, bones and 
even rotten fish, are potential as bio gas material sources. 
Processing waste into biogas is a solution to make cheap fuel 
and can help to reduce environmental pollution from the 
organic waste. 
K eywordsfishery waste; biogas; renewable energy 
I. INTRODUCTION 
As a maritime country, Indonesia has a huge potential in 
the development of the fisheries sector. The fisheries sector 
plays an important role as a provider of food, raw materials 
industry, income and a PBD contributor. The fisheries 
sector has successfully accounted for 14.23% of PDB 
(Gross Domestic Product). National fisheries production 
increased by 6.2% per year, from 11.66 million tons in 
2010 to 12.38 million tons in 2011. Achievement of fishery 
production is supported by the contribution of aquaculture 
production which it continues to rise, reaching 11.13% per 
year over the period 2010-2011 (Ministry of  Marine and 
Fishery (KKP) 2012).  
TABLE I.  DATA OF FISHERY PRODUCTION VOLUME 
Detail Years Raising average (%) 
2011 
(Ton) 
2012 
(Ton) 
Fishery 5,348,418 5,409,000 0.46 
*Marine Fishery 5,039,446 5,061,680 0.44 
*Open Water 344,972 347,420 0.71 
Aquaculture 6,277,924 7,901,526 11.13 
*Marine culture  3,514,720 3,735,585 6.28 
*Brackish 
Water Pond 
1,416,138 1,734,260 22.47 
*Pond 819,809 955,511 16.55 
*Cage 121,271 120,654 -0.51 
*Floating net 309,499 331,936 7.25 
* Paddy Fields 96,605 98,804 2.28 
Sum 11,662,342 13,310,626 6.20 
Source: Ministry of  Marine and  Fisheries (KKP)  2012 
  
 The raising of fishery production is accompanied by 
increased range of value-added processed products that 
produced by the Fish Processing Unit (UPI), both large and 
small (household) scale to meet consumer preferences 
towards diversification of fishery products in good quality 
and safe for consumption and have added value. The data 
on processed fish production volume in Indonesia in 2010-
2011 are as follows: 
TABLE II.  DATA ON PROCESSED FISHERY PRODUCTION VOLUME IN 
INDONESIA (2011-2012)  
Detail Years  Raising average (%) 
2011 2012 
Fish Processing 
Product (Ton) 
4.20 4.58 9.05 
Source : Ministry of  Marine and Fishery (KKP) 2012 
   
 Increased volume of fisheries production, impact on an 
increasing number of small or large industrial scale that use 
of high technology in various regions in Indonesia. One 
area that has a number of the fish processing industry as 
well as small industrial and large scale is mainly found in 
East Java. The following table shows the number of fish 
processing by way of treatment in 38 regencies/cities in 
East Java.  
 
TABLE III.  DATA OF PROCESSING, AFTER THE MANNER OF 
TREATMENT IN 38 DISTRICTS/CITIES IN EAST JAVA 
Type of F ish Processing Persons 
Boiled Fish  1,659 
Salting/drying 2,096 
Smoking 2,201 
Terasi 713 
Fermented Shrimp Sauce 463 
Fish meal 35 
Prawn/fish crackers 962 
Frozen 1,215 
Others 345 
Total  9,689  
Source: Department of  Marine and Fishery East Java Province 2011 
 
 According to Agung Sulistyo [1] opinion, Indonesia 
as a tropical country has a new energy source as abundant 
renewable energy alternative to fossil fuels. One of these is 
the use of alternative energy biogas. Biogas can be 
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categorized as bio-energy, because the energy produced 
from biomass. Biomass is organic material is relatively 
young ages derived from living or products and industrial 
wastes cultivation (agriculture, farming, forestry, animal 
husbandry and fishery). Biogas is gas end products 
digestive/anaerobic degradation (in environments without 
oxygen) by bacteria menthanogen. Observing from the 
large number of fish processing businesses, both domestic 
(small-scale) or industrial of this will impact on how much 
the amount of waste that will be generated each day. 
Without a good fishery waste management, it will result in 
the destruction of the environment polluted by organic 
waste. Organic waste that mixed with water will result in 
decreased water quality, environmental and social impacts.  
        Denny Prasetya [2] Industrial waste can be classified 
into three groups. That is liquid waste, solid waste and gas 
waste that can pollute the environment with the potential 
for contamination by different types of waste that needed a 
solution to solve this problem. 
Little knowledge being owned by the public about fish 
waste management, cause environment pollution around. 
Look at to the potential, based on scientific studies of 
fishery waste is potential as a renewable energy source, 
such as animal sewage as the first utilized as a source of 
bogs in West Java. Management of fisheries waste into 
alternative energy will be good for the environment, 
because society indirectly reduces the amount of waste that 
will pollute the environment and communities get benefit 
from the biogas produced to meet the fuel needs for 
domestic use. 
 
II. POTENTIAL OF FISHERY WASTE FOR PRODUCING 
BIOGAS 
 
 With so many numbers of the fish processing industry 
both in scale household (small industry) and large-scale 
industry can be assumed that the amount of solid or liquid 
waste generated enormous. According to Kristio 
Budiasmoro [3] opinion, as an illustration, the volume of 
waste in the fish canning in Muncar, Banyuwangi, East 
Java as 50-60 tons per month. Pharmaceutical and food 
companies are processing waste into active compounds like 
omega 3, but the numbers on it constantly abundant and 
untapped. This is the potential one of the opportunities 
utilization of solid waste into biogas. Besides the entrails, 
fish body parts such as head, tail, bones and even rotten 
fish are potential as a fuel. Generally, all types of organic 
material can be processed to produce biogas, however, only 
the organic matter (solid, liquid) as homogeneous cattle 
feces and urine are suitable for a biogas in simple system. 
In area who many food processing industries such as tofu, 
pindang fish or brem can unite tract waste into biogas 
system, so that the waste industry will not pollute the 
environment around it. This is possible, because industrial 
waste above came from the homogenous organic material. 
Types of organic matter processed greatly affects the 
productivity of the biogas system in addition to other 
parameters such as the digester temperature, pH, pressure, 
and humidity. 
 One way to determine called ratio C / N. Several 
experiments have been performed by ISAT, indicating that 
the metabolic activity of bacteriamethanogenik is optimal 
at the ratio of C / N around 8-20. Based on research Erna 
Priljani [4], the result of fish waste analysis from the head, 
scales, fins and viscera, are as follows 
TABLE IV.  THE ANALYSIS RESULTS OF FISH WASTE  
No Testing 
parameter 
F ish waste 
(%) 
F ish meal 
(%) 
F ish powder  
(%) 
1 Water 7.34 10 12 
2 Ash 17.10 18 20.9 
3 Fatty  10.37 10 8.4 
4 Protein 53.85 60 53.3 
5 Crude  fiber 0.03 1 - 
Source: Semarang Industry Services, 1996 
 
III. UTILIZATION OF FISH PROCESSING WASTE 
 
 From the research and technology that has been used 
in the manufacture of biogas, fish wastes are potential as 
producer of biogas. Solid and liquid waste in abundance 
can be directly processed and can be utilized by the 
community. With easy installation and inexpensive a 
biogas reactor can be made. Of the several kinds of reactors 
that can be used, the reactor is one type of plastic is cheap 
and easy to make. From the locations consideration, the 
reactor should be made at the location has the highest 
number of fish processing industry produce result in solid 
or liquid waste every day. In this type of reactor is used as 
a double polyethylene plastic tank digester biogas and 
waste. 
 
 The use of solid waste from fish processing result still 
needs a further trials to determine efficient and effective. 
Considering from the C/N ratio for the processing of solid 
waste fish has potential as a producer of biogas. The role of 
bacterial decomposes very important relevancy with how 
much of the methane produced. In biogas are some other 
gas. Below is a table that shows a wide range of 
compositional content of the biogas that based on the 
research 
TABLE V.  GAS COMPOSITION IN BIOGAS 
Types of gas Level in % 
Metana (CH4) 65,7% 
Karbondioksida (CO2) 27,0% 
Nitrogen (N2) 2,3% 
Karbonmonoksida (CO) 0,0% 
Oksigen (O2) 0,1% 
Propena (C3H8) 0,7% 
Hydrogen sulfide (H2S) Not measurable 
Nilai kalor (KKal/m3) 6513 
Source: JazilatulMunawaroh, 2003 
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Based on research Denny Prasetyo, Biogas can occur 
from the decomposition of organic wastes containing 
proteins, fats, and carbohydrates. Fish meal industries 
produce wastewater with high organic matter content. 
Without good process of handling, fish meal wastewater 
causes negative impacts such as water pollution, sources of 
disease, odor, and reduce the aesthetic environment. 
Therefore, the research carried out for the use of fish meal 
wastewater as a material for producing biogas.  
Based on Jazilatul Munawaroh [6] research, the rate of 
formation of CH4 in the biogas reactor is strongly 
influenced by temperature. Temperatures will be associated 
with the ability of bacteria in the reactor. Bacteria 
psyrophilic 70° C Optimal temperature of the digester 
temperature is 30-35°C, this temperature range combines 
the best conditions for the formation of bacteria and the 
production of methane in the digester with a short process. 
The period of the same material will be digested two times 
faster at 35° C compared to 15° C and produces nearly 15 
times more gas at the same time. 
 
IV. POLYETHYLENE PLASTIC DUAL REACTOR DESIGN 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
Fig. 1 Simple Design of  Reactor Polyetilen 
Detail: 
A= Stove                  D= Outlet   
B= Biogas Storage Tank   E= Waste Digester  
C= Bottle trap moisture F= Storage Mixerwaste  
1= Outlet Gas 
2= Safeguard Valve 
3= PVC Pipe 
 
Based on the study of the Forestry Department [7] of 
modest scale biogas reactor household explains preparation 
installation of biogas reactor, reactor operation for 
household scale biogas, biogas stove for operation, 
maintenance and care biogas reactor can be done easily as 
described below. 
To create a small scale biogas reactor we adapting 
reactor system for manure. In the operation of these 
reactors, the waste used is either solid waste or liquid 
fishery. Tools and materials required are as follows: 
1. Reactor volume (plastic polyethylene) : 4000 liter 
2. Volume (plastic polyethylene) : 2500 liter 
3. Biogas stove : 1 piece 
4. Drum stirring product : 1 piece 
5. Gas safeguard : 1 piece 
6. Gas pipeline  : ± 10 m 
7. Material  : fishery waste, either solid or liquid 
(±15kg/day) 
8. Biogas resulted: 4 m3 per day (equal to 2.5 liter 
kerosene). 
 
A. How Household Biogas Reactor Operation 
 Make a mixture of fish waste and water with a 
ratio of 1:1 (material biogas). 
 Put the materials into a biogas reactor as much as 
2000 liters of space, then, it will take the 
production of biogas into the reactor. 
 After about 10 days the reactor gas and biogas 
reservoir will look inflated and hardened because 
of the biogas product. Biogas can already be used 
as fuel, biogas stove can be operated. 
 Once in a while biogas reactors have to be shaken, 
in order to happens that the perfect decomposition 
and gas formed at the bottom of the rise to the top, 
do well at every refueling. 
 Biogas fueling further to do every day, which is as 
much as ± 40 liters every morning and afternoon. 
The rest of the material in the form of biogas 
sludge will automatically leave from the reactor 
each time made biogas refueling. The rest of the 
results of the processing of biogas can be used 
directly as an organic fertilizer, in both wet and 
dry conditions. 
 
B. How Biogas Stove Operation 
 Open valve few on the gas stove. 
 Turn on the match and ignite right on top of the 
stove 
 If want a bigger fire, gas valves can be opened 
even more, and vice versa. Fire can be adjusted in 
accordance as we want 
 
C . Maintenance and Treatment Biogas Reactors 
 Avoid reactor of the reach of children, the hands 
of the ignorant and the animal that could damage 
the reactor by giving a fence, and gave the roof in 
order to water doesn't enter into the reactor 
excavation. 
 Always fulfill the gas safety by water. Do not 
leave until it's empty because the gas produced 
castaway through gas safety. 
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CONCLUSION 
 
 The potential magnitude of fisheries waste in 
Indonesia has not been utilized optimally. Based studies 
have shown that fish waste can be used as a biogas 
producer. With a simple biogas-producing reactor in every 
area of fish processing will be able to reduce fuel 
consumption and reduce environmental impacts. 
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